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* ABSTRACT . =

A total of 60. students in teacher«tralnlng enrolled
in a- PrlnC1ples of Teach;ng Methods ‘course part1c;pated in this
,study. The course consisted of. four-hour weekly sessions; in whlch
the. studénts- attended two-hour Jectureé: sessiomns and: taught eaght to
ten mlcro-lessons. In the mlcroteachlno 1aboratory=“the

Lo}
'All lessons were v1deotaped° and 1mmed1ately follow1ng ‘the lesson,
the §tudent; supérvisor .and: peers viewed thé tapes.. The*tapes ‘were
critically discussegd,. and a“ternative .courses of action were outllned

- for the: néxt lesson. .The couputer analy51s of the: data pIOVlded a

_dlagnostlc card for each student and served aS K bas1s for laboratory,

iconcluded that the treatment 1s effectlve for student°teachers w1th

low~entry behav1or as well as for those who begln the training:
:program with some teachlng experlence.-(CK)
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One-of the most important components~of the basic microteacning,model

- -

in teacher'education is the feadback obtained from*supervmsors, learners
_peers and .from technical aids such as audio and- videc recordlngs (Allen and

. Ryan, 1969). The feedback serves a dua 1 pyrpose: firet it provides the trainee

1

. w1th ‘information regard1ng his behav1or enabling him to design behavioral

changes, and secondly, it fa(il*na*es thée process.sf self- -confrontdtion. by

'triggering a cognitive d1sscnance which stimulz*es the psychologinal climate
. conducive to change (F tinger, L957; Nielsen 1962; Kagan; 1967; Geerstma, and
Mackié; 1969 and Onder, 3970). - A I )
The use of videc reioxdings in microteaching training provides instant
and accurate feedback of vérbal and non-yerbal classroon intefaction. Howéver,.
an intuitive subjeétive analysi" of the video récording performed by a supérvisor,,
peer ‘or the student—teacher himself, faces the danger of being diffused and -

distorted by 1nd1vidual biases.

-

The combined use of mlcroteachmng with systematic obeervation instruments
for,analyzing classrocm interaction has . been reccmmended by researthers- and
practitioners dlike ( Amidon and Rosenshine, 1968 aid Mlnnis,,l968 )... Both
Allen, who played a major rcie in the development of microtéaching (Allen and .
Ryan; 1969), and Flanders, who developed one of the. most-common interaction
analysis systems (Flanders, 1970), recommend the combination of their systems
as an effective procedure in teacher education. The researcher and practitioner .
ifi this area aré faced with the question .of either aslng one of the existing

instruments or constructing a new one. |, . . °

DEVELOPMENT OF A SYSTEMATIC OBSFRVATION INSTRUMENT FOR CLAoSROOM INTERACTION

P

Many instrumenrs ror systena'ic observaticn of classroom interaction
have ‘been developed thus far, ~Ninetj—six .such instruments have been published

in Mirrors for Behavior (Simon and Boyer, 1967-1970}, However, most of them

are limited in their d1agnost1c capability and lacking in their conceptual
integration. Biddle (1967) who reviewed many ‘of these instruments concluded:
"The majority of research workers have developed their own conceptual systems

in apparent ignorance or disregard cf the concepts used by other ,
investigators and have failed to provide an analysis or theory about their

i

underlying conceptual structure." This desbription reflects the general
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°ituation of current research in teaching and touches’ upon one of the maJor
conceptual problems fac1ng research in teaching which is that of classification
and dimehsionalization (Medley, 1967; and Gage, l969) The problem of dimen- -
sionalization involves finding ways to Compare different classroom behaviors

along ‘basic underlying dimensions so that the _Similarities and the d1fferences
between them can be more clearly identified. Gage(l)/(l969) diatinguished -
between the logical and thHe empirical approaches to this problem. An example

‘of a logical approach in deffning the dimension of classroom discourse is the

analysis. of teaching into- "technical skills" (Bush 1966; Allén and Ryan, .1969)

- A second example is the anthology of -classroom observation instruments (Simon

and Boyer, 1967- l970), in wh1ch the editors classified the. systems accord1ng to

'several criteria, such ds affective, cognitive, work process, behavioral -events,

verbal and non—verbal behav1or, teacher, students, etco o i >

The'generalfempirical‘approach is. based on' the ugé of-~ factormanalysis‘
the behaviors of a large sample -of -teachers.:are measureion matly variables, Such
as those specified by Flanders (1964, 1967), Smith (1967) , Bellack" et al (l966),
Spauldlng (1965), Medley and Mitzell (1959) and others. The intercorrclation of
the .scorés. on the variables are subjected :to- factor analysis. The resulting

factors define the dimensions in relatively parsimonious terms.

-Category systems are one way,of diScovEring the basi¢ dimensions of

teaching. A vast pool®of teaching behaviors is. insufficient and of little

'benefit to anyone, therefore categories<can give meaning to whole blocks -of

" behaviors, reducrng them to groupings of manageable units. But category systems

are. 1nadequate for multiple educational purposes if the behaviors%gre classified
to overlapping categories. Because of the imprecise language they fail to
refléct ‘accutately the various areas of. behavior. To be able to define the dimensions

of teaching, categories of -teacher ‘behavior must be, as Gage pointed out, "mutually

exclusive and yet reasonably exhaustive: of ‘the domain of* significant .teacher
behaviors" (Gage, 1969). Thus Gage sées the facet’ .design and analysis devel-
oped by Guttman (1954), promoted by Foa (1965) and adopted by Openshaw and
Cyphert (1966), Biddle (1967) ;3 Snow (1968) ; Gephart (1969); Elizur (1970);

.
-‘ £

«

B

(1) The following: discussion draws heavily on Gage s- analysis of the problem in

his discussions 6f research on teaching methods in the Encyclopedia on Educa-~

tional Research and the reader is advised to refer to that source for a more
detailed and elaborate discussion.,
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Tuckman*(l970) Morrison (1972) (.) and Bar-On_and Perlberg (1973) 'as a "promising L
approach" to the problems of systematizing and dimensiondlizing classroom behavior.

The systematicobservation system developed in this study is. based on facet design

and analysis. It is our assumption that’ it will facilitate a better understanding

of instructzonal processes and contribute toward the development of"a formal

theory of instructional process. - . .

) (3)

Facet Design and Analysis. '
- - - . "__3 " -~
: The facet approach is a combination of the*logical .and empirical

approaches. Beyond formalizing and organizing the definition of variables so .that

they do ‘not overlap and are exhaustive of a defined domain, facet design -and

s - * - e

The use-of facets is not new, and anyone who tabulates data uses facets

unknowingly. The facet approach is .the application of mathematical thinking, ) ,7.

particularly set theory, to- other sciences, such as -the social sciences. A set is

defined as: a collection of well defined -objects:. 'the" objects ~comprising the set .

are known as the elements of the set. It may,be specified by listing all its ' . .

members, as for example, set A,

* A= {lecfuring; asking, instructing},

or by a rule which enables one to ascertain';hether a particular object is a

member of a set or not! ‘ M . .
A = {a]a is an actiyity of the teacher during a lesson }.

Theésymbol | is read as "such that".

N »

M L e A W T G s 1y e et NG b e

~
.

-analysis<.can suggest empirically testable hypotheses about relationships between A v
variables.' The nonmetricfseries of computer programs multidimensional scalogram ’ 3 ;‘
analysis MSA and ‘the smallest space analysis SSA developed by Guttman and Lingoes A ;
(Guttman, 1968), are providing the ‘means for checking the- correspondence between e

the logical ‘structure hypothesized and the empirical structure. ) - ¢

(2) A summary of the works cited here is to be’ found in Morrison s unpublished
doctoral dissertation.

-

-(3) Professors N.L. Gage .and L. Guttman have contributed most valuable remarks

. to our discussion of Facet Design and Analysis. A more elaborate article
‘on this. subject is to bé found in "The Facet Approach in Developing a Théory
-of Instruction" by Ehud Bar-On and Arye Perlberg (submitted for publication)
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In the same way that a set may be defined as a collection of. objects,

one type of set may be defined as consisting of pairs of objects. This new set is

known as the Cartesian (&) products of A and B. The term "product" was ‘suggested. .

since the total number of possible pairs, also called permutations; is the prodict .

of'the number of members of set A and the number of members of set B.
. ot
. For example: suppose that set A includes two eleménts : A={ aj~ teachér,
a, - pupil}, and that set B also includés two elements : B={'b1 - initiates, bé%

responds} ..The Cartésian product will give ‘the set AB= {a1 1" teacher initiates,

-,pupil responds}; this tos

albz - teacher responds, a2 1 --pupil initiates, a2 5
set will be called the Cartesian set. In the same way“tbe product of any numbér

of sets may be established, thus obtaining the Cartesian.set which i5 the collection

-

of the permutations of these sets. . o .

According to Guttman (1954), any setr playing.the role of a component set

of a Cartesian set (e.g. set A or set B-of the above ‘example) 'ill be known as

We see that a facet is a role filled by a-set in being one .off the

facet ‘of tha. set.
The. use of- facéts enables us to def;ne the sets_

component'sets of a Cartesian set.
_of variables or concepts used in an investigation in terms of sets of wore basic

concepts. E : . . : .
The first step:towards formulation, of a theory is formalization by data

mapping. The simplest mapping method- is the napping of a set of observations into

suitable Categories according to classification rules.

Suppose we can .specify the inter element order of each facet. That is,

suppose the facets can be ordered'— from a certain Viewgoint‘-.from~low_to high.

Such ordering will be a step towards theory formulation. Specifying the order

creates a partially-ordered space which permits the analysis termed partial order
<

scalogram (POSA) by Guttman. T
The Technion Diagnostic System TDS . €

The Technion Diagnostic System TDS is a systematic observation instru-
‘met designed to analyze classroom interaction. It is used in diagnosing micro-
teaching lessons and.in research‘evaluating instructional processes. At present,
it consists of twenty facets which have been organized into the following ‘mapping

sentence (The capitals symbolize the various facets with component elements of

each facet following).

. “°
(4) The concept of a set of ocdered pairs was first proposed by the mathematician
and philosopher Descartes, :

Ep—)

R S 7 g

ot

R N i

e eslps e

—

3
>

e Ay et e

D By ey e,
PORCRD (- Fb TS AN
I AN R s

LRI



Yo

H

B L T

ony

P UL kS a1t S s e 43 B

AT e,

¥
ar
[
BN
3
& * "

A E Sy

3

_ -
L SR . ) -5 -
Mapping Serffence for Microteaching Training Sessions'(no. 1), s
The ok %verbal i
e change in‘h non-verbal hehavior of a teacher in training (x) who is.engaged. in.
lecturing . 1 )
giving directions ‘ . {: assizom Eanagegent i
Biasking questions ) for cp.rParting know.edge purposes,using
" Frelating to pupil response developing analytical thinking
pup P developing créative thinking ~
“«r . g

relating to pupil initiative

standard horti - %smalli .
‘the D%diagnostici training methods in giving E§1 on 1essons, to F large numbers of
pupil ‘ Y . ' " {a specific _ ) ;
) G%peer % learners, while training in H several skills; when there is the
7 a whole set‘of‘ )
s g :
trainee } %skill 1
; presentations of the performance of I%another person} to improve J G1f understanding
. : ;mi' A A
e tative group- i
according to K %analyticaliprinciples in supervised L %individual situations in tue -

supervisor . ' -
presence} >YPE . %actually i
M % of N tpassive group I whén behavior is 0 desirably demonstrated

absence participating group {
ordinaryi. gpresenti %slighti «i‘slow i
%dramatic d Q absent 3 F&~ enactments ‘yields R great change at S rapid]

7

(O

rate end of T Eshort iduration
lasting ‘

-
-
-

‘ Ccndensed this sentence reads: the behavioral change ABC of teacher in

training (x) as a result of training method DEFGH and' supervisory metnod IJKLMNOPQ -+

4

change RST.
In the study descrihed herein we have focused both treatment  and research

only on the first three facets In these facets we referred only to. "the teacher 's

Nonetheless, it was possible to inier pupil responses -and initiatives

béhavior.
from it. Teacher behavior was classified according to three criteria: communication
language, communication method and communication level. e .

&

B mep o

¥

e A AR, AT

ot g e X
W

“

S




[P

e A B RS 5 ok he g+ g o v A bt
x

The facets are:

1, Facet A: communication language a; - verbal
a, - non-verbal
2. Facet B:A communication method b1 - lecturing -
b2 - giving directions
. ° b3‘- asking' questions:
¢ ) b, - responds to pupil reaction '
g }5 - responds to pupil initiative
3. Facet C: communication level cl‘-'classroom management
(purposerof comnunication) c, - imparting knowledge
'°3 - developing analytical thinking .
. 64 -‘developing creative thinking

4

PRSI

For each facet the order is based on the same dimension, namely increase
in pupil participation: the less the teachernepeaké and the more the pn?i;s speak.
The transition in the second facet is from a "lecturing" teacher,. via one who
"gives directions" and '"asks questionsf,‘te a teacher who responds to the ils'
initiatives and reactions. In the third facet, the tramsition is from a know-~.
ledge level, where tne emphasis is on sources of knowledge -~ teacher and:text-
book -~ to analytical thinking; where the pupil is more active, ané thenze to.
creative.thinking, vheré ‘most of the ideas come from the nupils. To clarify

and define each element of the second facet, an additional facet analysis was z

necessary. The problem was to define the teacher's activities, e. 8 “lecturing\£ .

without reference to "verbality" or "non-verbality" and in such a'way that -each
of the five elements receives another permutation or "structuple" according to

Guttman; The new facets .found were: -

Ficet o ¢ This facet was composed of three of the’fou; possible permutations
of two dichotomous teaching classification criteria: whether the
teacher does or éoes not soiicit self-expression on the part of
the pupil, and whether he does or dées not dictate a particular

form of pupil response. The three strucuples comprising the elements

of facet A were: p
a3 - does not solicit
as * = solicits and dictates

aj - solieits and does not dictate
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.
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. The fourth combination was, of course, impossible since if the teacher
does not solicit a response he cannot dictate its !orm. The three elements
or "structs" as referred to by Guttman are ordered from teacher behavior
that does not induce pupil participation-(a]) to that which induces
participatio. without dictating the form of the‘response‘(a3).

Facet g : This facet classifies the teacher's mode of teaching according to

g s (ot Ak S g s o e
.

.

the type of activity expected from the pupil: response to the teacher s

. e

- question or his own initiative. The elements of facet B were: _ - ¢ »' -
8y - response ' o q - '
82 - initiative . . -x. . ;
N ’ Here the order of the above two elements was also based on the rule : 'f
that.elements with higher subs ipts indicate a highar level of pupil . i
participation. . - . - E
1N
, Facet vy ¢ This facet classifies the'teacher's type of -activity by the: criterion
of whether he does or does not respond to the pupil's actions. The - ‘
elements of the facet will be: . ;
Yy - does.not respond :
Y2 - responds i o \ .

. i
hd il

Again the elements are ordered according to increasing pupil participation,
from non-response of the teacher to pupil reactions to inducing pupil

! i participation by responding to pupil actions.

The three'facets give 3 x 2 x 2, i.e., twelve structuples.' Of these tﬁelve we
- chose the five we congidered most important, namely: ’ -
9181.EY1 - does not solicit either reaction or initiative, and does not respond
to either -~ "lecturing". -
? @81y} - solicits a reaction and dictates its form, but does not respond --
"giving instructions” . ' i L
. ugBin <~ solicits a reaction, does not dictate. its form, and does not respond -
- "asking questions":

a3B1y2 - solicits .a reaction, does not dictate its forn, and responds to it ~--

o
ey Rt st habiiates

:
"responding to pupil reaction". : ) % !

a3Bov0 - solicits initiative, does not dictate its form, 'and responds to it <- :75 ;
"responding to pupil initiative". %

|
§
f
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The other structuples are also significantn e.gey, B In this type of communica-

Y i
3 . tion the teacher does not solicit listener initiativef zut when it is present the »

- teacher responds to it. An example would be the response of a teacher to a pupil's'
interjection. This structuple was not included since it.is infrsquent. Other - -
structuples that occur infrequently were not inclugedfiﬁfthis research instrument ‘ '
in order not to overcomplicate it although they are important from a teacher trainirg E
point of view. One such structuple is « 3.7 », Wwherein a teacher solicits pupil

initigtive, but does not respond to it.. This _behavior is similar to asking 3

- questions”, but here the teacher solicits questions- and ideas rather than answers.

: ’ As previously stated, the facets that define_the categories,according

" to which the lesson time-units are allocated, are ordered from a teacher-centered
to a pupil-centered style. In other words, they are ordered according to increasing - : /”‘?“‘
responsibility of the pupil in,the'process., The mapping sentence for this :

P
. f_ e . _ . _ .4;.
- observation is: — . -
- . ‘f
H

PO N

Magging‘Sentence for Technion Diagnostic System (No. 2)

-

PRV

lecturing

¥

s
o o
[u
] t

a, - 'verbally giving instructions

Ik2 student-teacher (x) teaches by b3 - asking questions

a, - noqverbally '
Lo : : * b, - responding to pupil reaction

e 8 e s ol o =
: 3

S aen Comimnt ity o S
)

b5 -~ responding to pupil initiative
: T i knowledge > 0 - 3
: ¢, - imparting ‘knowledge ) ' i
t for the purpose of cy = inducing analytical thinking] -+ { to frequency of 3-second § :
: . 1% - inducing’.creative thinking * time units. Z
i 100 %
THE STUDY ?‘

A , Setting, Subjects and Procedures.

The Technion, Igrael Institute of Technology is the country's leading

engineering school. The Teacher Training Department trains prospective scisnce and

e R ON

engineeriﬁh teachérs and its graduates are awarded a B.Sc.Ed. degree. The Department

o B e A R s N
A et e Ky e oy

/ :
é also provides a program of pedagogical training for students in the science and ‘
{ engineering faculties who, upon completion of their studies, receive a teaching )
certificate. - ) : . : - ’ i N i
. (5) The classroom management behavior (c, in Mapping Sentence No. 1l)was excluded - P
%j' here since observation has shown tha% this type of behavior almdst never appears

o in a microteaching laboratory.

:
5
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‘were videotaped and immediately following the lesson, the student, supervisor and

“of action were outlined for the ngxt lesson.

4) relating to pupil response and initiative {a

‘ : 'y - 9--

L K

i

1

Sixty students from the Teacher Training Department enrolled in a,
frinciples of Teaching Methods' course participated in_ this study. The course

consisted of four-hour weekly sessions, in which the students attended two-~hour

-

R
s

s ) W A e b s G e v e 0 b g

A
N

lecture sessions, participated in exercises for two hours, and tazught eight to

ten micro~lessons. The micro-lessonsJ lasting seven to ten minﬁtes; were taught

. v
e

in a microteaching laboratory to classes consisting of five paid high school

students or, in some cases, to peers. In the microteaching laboratory the ’

]

student-teachers were. arranged i o groups of six-to eight students. All lessons
peers viewed the tape. The tapes were critically discussed and alternative courses

During the first lesson,; which was considered a pre-test, the student-

o

teachers received no specific instructions ‘concerning teaching style and strategy
to be employed. Analysis of the pre-test revealed that most lessons taught vere

w2 an expository nature. It was thereupon decided that the three consecutive

™
SOl i b g e 7S R ot g 7 ety v fomanbages oid +
» .
- | ne . Ve

“lessons during the first se;ester would be devoted to the acquisition of "questioning
skills. % ) . . -
) The mapping sentence (no.- 2), TDS and the'va§ it .was to be used during. the
training was explained to_the students at the beginning of the second semestar. The
fi:st; fourth and last lessons given by each student duvring the seEBqd semester
were analyzed according to the TDS. . Three independent raters  examined five-
minute segments of the videotaped lessons and categorized the instructional process
every three seconds ( a total oXf 100 observations). Each .lesson w2s evaluated and ‘ A._'}
categorized twice; once according to the Cartesian product of focets AB (ten . ]
categories), and the second time‘according to facet C-(three categories). P |
From the above thirteen categories, four combined scores were computed' ’ ' f s :ﬁ'
1) analytical thinking {c, ) ‘.
2) non-verbal activities {a b1+ asb, +a, byt a,b,+ a

3) not lectuting {100 - (a 1+ a, 1)}

2”5}

1 4+a b +a2b4+a2 5} ‘ ) ti
The computer analysis of the data provided a diagnostic card for each 1
student and served as a basis for laboratory supervision. The diagnostic i, )
card {ncluded the thiiteen scores and the four combined.scéres’mentioned above,
Each session, thezsuéetviso; received the diagnostic cards of the students :
participating in their grsup. The supervisors' discussion was focused on specific o ;

behaviors which appeared to be deficient according to the diagnostic card. ‘The ‘f :

students were ddvised to focu. on these behaviors in the re-teach. lesson.
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The analysis of data presented in this paper will focus on three = -
main topics: .

1) The extent and area of charige in teacher behavior as a result of the,micro- .

teaching treatment combined with the usé of TDS feedback.. . s . i

2) The extent of linear relationsﬂips between the student's*performance in

. .the different lessons, - ) : , .

-

e e o o o
N <

- 3) Thé differential effect of the treatment"onwexperimentai*sub—groups, such
as. students majoring in science education° student-teachets. majoring “in

science and engineering; studénts with some. previous teaching experience, and .

L]

'students without previous teaching experience. !

k)

RESULTS AND DISCUSSION ‘ - o :

o

o erin E— ot .
A e et oA bt s 3 Jrteyns B i e Aok 0 o bt g o

1.’ Correspondencé Between the Definitional System and the Eﬁpiricél Stiucture.

, - In order to check the correspondence betweén thé theoretical - .-
;: -~ 7. -stricture that‘was_expected and the empirical structure, a matrix of corre-

’ lation between all the frequent variables was calculatéd. The values of the

variable were the frequencies of occurrence andrthé n’was ‘the different

N 1lessons .given by different student~-teachers. . Eight structuples were frequent

’ enough and therefore were chosen for the analysis. They are_listed in Table III.

/

'
PR,

- ..~ According to Guttman a'theory is an hypothesis of a corréspondence

between' the -definitional system for a set of observations and the Jempirical

(6)

structure of those observations together with: 4 rationale for the}hypothesis.
‘The expected Structure which results from the speciffcation of order within

the ‘three facets which areé -all ordered in the same sense of stimulation of
pupil participation, is _as rollows. )

-
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'(6) for detailed enplanation,_see Bar~On and Perlberg (1973)
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< 1b1°1 .
teacher lectures verbally
on the knowledge level »
2151% "\\;\:s 3%3¢ .
teacher asks -

teacher lectures .
vérbally on the |z

questions on the
analytical level

knowledge level
' .

a,b_c
. . 173720 - l 4%1
upil
?;EEI; teacher asks teacher relates to -
éE—EEan questions on the pupil response on the
analytical level " Knowledge level
’ a,b,c. asb,c
17472 . . 241
teacher relatés to =~ pupil responds to
+pupil response on the teacher on the
-analytical .level - - o knowledge 1evel
2% - -
V pupil response to téacher )~
b . e on the analytiial level
low - -
analytical : ‘ . ) -
thinking € - S— = S — - — ﬁkﬁgglgggs

The empirical structure which will be shown in figure I results from the
analysis of the 8 x 8 correlation matrix mentioned above using thé non-metric -computer
program SSA-1. This program has a graphic output of a spacé diagram in which the eight
variables (the chosen‘stfucrupleE) are‘represented as dots-in an“Euclidan spacé. The
computer program assigns ranKs to. every corrélation coefficieht,ih the ma;rixn(there
are Z_Eiﬁ_ - 28’such‘cor.‘coef.).. jhenfthe transition to our-coordinative space
is‘doneziﬁ a way that if correlation coefficieh:t‘r“l'2 betweeﬁ variable 1 and 2 i%

greaterﬁthan the correlation coefficient Ty, between variables 3 and 4, the distance

. between—rhe.dors which represent variables 1 and 2 will be smaller than the distance

between the dots which stand for variables- 3 and 4 in thé space diagram (for details

see Guttman, 1968). The space diagram is shown .in figure I.

- . [l bRy pihengay dhurd

INSERT FIGURE I

LY

. By coimparing Figure I with the scheme of the expected structure, the correspondence

~

between the expectad and empirical structures becomes very clear.

'
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2. The Change in Teaching Behavior as a. Result of Microteaching Treatment
‘and T.D.S. .Feedback '

-

*

Table I shows the means, standard deviation and T-test -values .

of the differences in pre- and post-test lessons in thirteen categoriés.

=

«

"INSERT TABLE I

. -
. £

— The -average: number of questions asked by the student- ‘teacliers
increased from 8% in the pre-test _to, 23% in-the post the relation :to pupil.-

answers in a non—verbal manner increased from. 8% to 30/ on the averageJ,and

_the amount of lecturing during the lessons decreased from 75% to an” ‘average of

32%. The amount of analytical thinking in the lesson increased frem 13% in
the pre-test to 60% in the post test and imparting knowledge .decreased from.
85% in the pre-test to 34% in the post-test, Thus” it can be said that in )

the post-tést there was a greater amount of learner involvement performed

~at a higher level of thinking than before -the treatment.

The means, standard deviation and~t,scores in*the,pre- and post-
test lessons of the four combined scéres in the~thirteen categories are showm

in Table- II. From-here-on the analysis will focus only on the combined Scores.

“

INSERT TABLE II

From Table II it can be seen that the differences are highly
significant. . The standard deviations are relatively large both in the pre—

test and post-test for all combined scores. In order to examine the dlstri— ‘

bution of each score around its mean, we devided the domain of the scores

(which was between 0 - 100) into nine groups; an arranged the data accordingly.
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INSERT FIGURES Ii,III, Iv ANDV ¢ -

-

Before ‘the training,’ seventy-one percent of ;the students used
non-verbal ‘communication less than iSZ during the lesson, and 50/ of~the

students lectured during.more than 15% of the lesson. Ninety—eight Jperceént

of the students showed‘analytical thinking during: léss than 25% of‘the lesson.
Because the conﬂentration,in low categories 1is high aﬁd the: distribution
around the mean. is. small itis clear that ‘the- large standard dev1ation resulted

from the high ‘gcores of ‘a few students who at the onset of” the trainihg deviated
el
from the mean. -

., . - - ~

] Ql'l «
In -the post-test there is no longer a concentration in the low

scores as was the case .prior to treatment. Over "50%: 6f - the‘students scored

higher than 352 of-éach of the four. combined scores.

‘The high Standard., :’ !

deviation, shown in table II, for ‘the post-test is a. direct’result of the

dispersion. It should. be—noted that” the post-test graphs of alt the ‘combined

scores, except the one for ! non-verbal", show. a bimodal distributinn and

_might imply that the population should ‘have been div1ded into more uniformed
.subgroups.

It appears that in thé pre-test the student-teachers rarely called
" for pupil participation in the lesson and the percentage of analytical thinking—————J

was low. = As a result of the treatmenu, the situation improved. The lessons .

-~

became more learner-éentered and were also conducted at a higher cognitive

level. Figure VI schematically presents the means of the combined scores over °

,all four lesscns. s

——— -

INSERT FIGURE VI
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higher than those in the post-test. Iwo hypotheses are presented to account for

-y -

» - . . -

From this figure,it appears that the scores in the third lesson were

the lower scores in the post-test iesson.

a) Up to and including the third lesson, the students examined their diagnostic

b)

cards with! the superv1sor, and with his help decided what type of behavior was '’
adVisable to adopt in order to change their lesson into -a mbre learner-centered:

one. ' For the post—test the students were asked to give'a ‘general lTesson and maﬁ

use of all the behav1ors ‘they had acquired during the year., It appears that this

task proved -to be more difficult to perform than the :regular micro—lésson, which
focused on a singlebehdvior. ]

The videotaping of the post—test was completed in one day and the. high.school
students who acted as the pupils Were strainéd by hav1ng to- hear ;ore than fifty

consecutive lessons. Towards ‘the end of the- videotapingnthey were fatigyed'and

it was difficult for them to concentraté and- participate actively in. the lessons.

y

Even so, -the combined score for analytical thunking~continaed.to'increase.

. An analysis of Each student teacher S diagnostic card,,which i's based

on the TDS . and consisted of .30 categories (permutations)#ﬁas performed Howévér{

only eight of the categories appeared frequently enough hence aT test was done -on-

these eight scores only. Table ILI shows the means, standard deviation and ' t

of the eight scores on theé- pre- and post—tests{ . >

i
INSERT TABLE III :

L 4

Although the total ‘Bmount of lecturing decreased (see Table I), there

was -a- significant increase in ‘the amount of lecturing done at the level of analytical

thinking.~ The number of questions increased significantly, both at the analytical
and information transmitting levels, but the increase in the analytical level was

far greater. The amount of "relating verbally to pupils" responses" at the

information transmitting level decreased, while at the analytical level of thinking,

this category significantly. increased in' the postetestﬂ The amount of non-verbal
response to pupil activities rose significantly both in the anaIYtical and
informational levels of thinking, but the improvement in the analytical level was

much greater. i -
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2) The Extent of Linear Relationships Between the ‘Student's Performance in

Different Léssons . o ‘ )

Since most performances dépend-upén the student's actual ability and aptitude,
a linear- relationship was expected between measurements made before training and
measurements made after training. 1In order to- discover this linear relationship
between the student s performance in the different lessons, the four combined

-

scores of the four lessons were correlated.

Most of the correlations were very low and statistically not significant.

- It appears that the skills acquired through training were not expressed equally in 1

all the lessons. Despite the low correlations, we'calculated the regression :
coefficients of the post=test onthe pre—test scores, The 't values of. the two.
subscores, 'non-vérbal" and "relates to", ‘were. significant at the o ==0~05 level,.

but when we calculated the confidence intervals for these tWo\estimhtes we: found

that in both cases the lower limit was zero, Therefore, in this case, the assumption :

of a 1inear relationship between the pre— and post test might not ‘be true:

— e

Since no linear relationship was found in the -group 4s .a whole and- since the-

fipures for the post-test (see figures 1,II, III and IV) showed that the population

.‘was not a uniformed one, it wds decided to divide the group into four sub—groups

‘and 1o6ok for the linear relationship 4n-each sub—group. i

PR e
It was reasonable to assume that: at theé start of the treatment those ‘who ’
had previous experience would have -an advantage oveér those without~experience.
Therefore, one criterion for the’ division was experience. Another criterion ‘was
the status of the students in the Teachér Training Department. About half of ‘the
students participating“in the study were studying for aAdegreeoin the.Teacher.
Training Department (T.T.D.) The other half were students from. other - -départments
who were taking the course as'part of the requirement for a‘Téacher Diploma (T.D. )
In previous analyses of Technion students, it was found that'étudents from the -
science and engineering faculties who are §EEH§IH§*for a Teacher's Diploma obtained
higher grades in their entrance examin*tions than the regular stuflents in the Teacher

Training Department. Thus one may assume that the formers' achievements would be.
superior.

.3 —y

The four.sub—groups were as follows;
1) Regular Teacher Training students - experienced .
2) Regular Teacher Training students - inexperienced
3) Teaching Diploma Etud&nts - experienced .-
4) Teaching Diploma students - inexperienced .
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Again, we correlated the four-combined scores -of the four lessons and
' computed the regression coefficients but this time it was done for each separate

sub-group. Once more, the results showed no significant linear relationshiips.,

Inigeneral, it does not appear that we can predict the future Success of
a student-teacher from his pre-test. Theré was a significant improvement in the
teaching behaviors. of student- -teachers (see Tables I, II .and III), but since® no

linear relationships appeared between the pre- and post- tests (néither for the

B R T L o e U S g Y

whole group, nor the different sub-groups), one can assumie that the-effectiveness” :

of the‘treatment does not depend on the initial behavior of thé@studént-teacher,

e e i

Thus our tréatment appears to bé effective. for all student—teachers including
{,_Egﬁhote who performed poorly on the pre—teSt. “(' - o0 '

e ]
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3) Effect1veness of the Treatment on the Different Sub-Groups of Student-Teachers.

4

v

In order to find out whether the laboratory treatment was more. effective

for, different groups, we analyzed the progress of the participating students, according

to their previous experlegce in teaching and their academic association ‘with ‘the
Teacher Training Department. The means and standard deviations of thé four combinéd
scores for the four different groups of student-teachers for the: pre= and post-tests

are presénted in Tables IV and V. , )

O T W RSP o, T T S S

INSERT TABLES IV AND V
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It is evident. from the datd that ekpérienced student~tedchers from. both .

the Teacher Training Department and- from other - faculties of the Technion scored ‘higher
on .the pre=test ‘than did the inexperienced -student-teachers. This difference
disappeared in the post-tést. In[the pre—test there appears to ‘be no. difference
'between the students from other departments and those from the Teacher Training

Department. However, the post-test indicated that $tudents from other departments

scored higher on the combined Score analytical thinking" than did the regular °

e g Py

gl
L e

students from the Teacher Training Department. The ANOVAs for the pre- and post-
tests are shown in Table VI.

e,

INSERT TABLE VI
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The pre-test. ANOVA revealed a significant source of variance’ (p < .05)
between the experienced and inexperienced student-teacher for three of the four
combined scores. The ANOVAs for the post~test’ revealed significant differences’
in the level of analytical thinking between the student-teachers from the Teacher

Training Department and those from other_departments (p <.05). Students from other

departments scored significantly higher in ‘this area. This difference may be-

attributed to the nature of the four combined scores. Three of the combined scores

are simple skills, easily learned by all student-teachers. The fourth combined

score was "analytical thinking" for mhich the science and engineering students .
- were ‘better prepared.

CONCLUSIONS

In order to derive full advantage of the facet theory in analyzing .the
results, we would have had to calculate’thirty scores (the number of possible'per-
mutations of the elements in facets AxBxC ) for each: student.. Although 1rogically
all the permutations would have been meaningful for the type of lesson in which
the training took place (a micro-lesson), only eight of these thirty scores
appeared frequently enough for data analysis. This analysis, which compared the

achievements in the pre-test and post-test regarding these eight‘sub-scores, is given

in the body of the paper. It is suggested to other;researchers that when construc-

ting an instrument of evaluation they should build é‘Chrtésian space of all possible

categories and then -observe and omit those which .do- not appear important (Bar-On,

Perlberg, 1972). 1If a specific category is important to one's educational philosophy

and does not appear frequently enough* it is necessary to find an.. -appropriate type

of ‘training that will lead to the increase of* its frequency in the teacher's behavior,

In this paper the more general céﬁbonents of teacher behavior were analyzed.
Three combined scores were selected for ‘this study because they focused on student—

centered activities, whereas the fourth combined score was.-Seléected as being indicative

of .the level of thinking. The scores for "pon-vérbal,"relates to responses of

pupils"”, and "doesn't lecture" were constructed to measure ‘the extent of teacher

ey, v
siuiccess in creating active participation by the students in each lesson (by changing

the lesson from teacher-centered'to student-centered) The score for analytical

thinking was constructed to measure achievements in raising the level of cognitive
béhavior. |, : '

- . ™
AT Rt oot et et
5 i -

S IR B

o - .’\ - .1“
g e
ERAt S

W sem e v

g W oy o

e et = g e AR o e A e | i i g o 4 A

[




- 18 -
It appears that combining microteaching as a method of training with the
TDS as an observational and a diagnostic instrument which indicates the direction
and extent of training brought about a significant change in behavior. This change

was reflected in all four combined scores.

The increase in thé scores of "non-verbal", "relates to responses",
and "not lecturing' reached its peak at the end:of the training and the analysis of
the last lesson (the post-test) showed a decrease in these scores (see Figure v). Can
we conclude from this that the training need cover only a shortiand limited time éeriod,
whereas additional training may lead to the undesirable result of a decrease in

ueffective performance? : .

Two reasons for this decrease in periormance have been noted ear1ier*in

the paper, namely, pupils' fatigue and the difference in thé nature of the post-test
and the other 1esso . We believe this latter reason needs further expansion: Léssons
taught -in the microteaching laboratory at the Technion emphasize the,P?actice of
specific teaching skills. During‘the micro-lesson, the students devoted as little

' attention as possible to the content So as to assume concentration on skill
performance and it was emphasized that the subject matter was of secondary importance.
It must be noted that this was not easy to accomplish and from time to time the

student-teacherz tended to become over-involved with the subject matter.

For the post-test, students were instructed to present -a general lesson
rather than practicing a single skill. This may have caused the stndents to concentrate
their attentions once again .mainly on subject matter;“thus hindering the student's
ability«toiehhance 1earner-centered activities. Hence, the T.D.S. which measures

-

student invoivement indicated lower scores.

It should be noted that in school$ there exists a situation similar- to
the post-test. A teacher in a school is usually required to. cover a'specific
amount of material in forty-five minutes, and therefore he concentrates mainly on
the subject matter of the lesson. The result of this emphasis on "imparting
knowledge' is that the process of learning is neglected.

¥

3
Since the scores of the post-test proved to. be much higher than those
in the pre-test, we may coiclude that although in the field there will be somewhat
of a decline in the use of'specific skills learned in the laboratory, the treatment

remains important in ‘he modification of the manner of teaching.

Of additiondl significance is the fact <*hat we did not find a linear
{

relationship between the scores ¢f the pre-test and those of ‘the post-test: Sub-

dividing our sample into the four sub-groups accounted for the initial difference
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between students in.the pre-test and in the post-test, but did not explain the lack
of linear relationship.

It is possible that individual differences ‘(personality, inteliigence,
etc.), or outside differences- (supervisor, pupils, etc.) that were not reflected in
the division of the sub-groups, brought about a blurring of the relationship between a
the initial leveis and the end results. However, since all the students achieved
similar levels ofﬁperformapqe towards the end of the treatment, we can conclude
that the treatyeﬁ& is veffective for student~teagheré;with low-entry behavior ég
well as f;r those who begin the training program wiith some teécﬁing expefience.

In fact, since the end results were the ééme for all students, we: can conclude that
those students with lower-entry behavipr gained more'fromrthe training.
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Means, Standard Deviation and T-test

Values of the Differences In

Pre- and Post-Test Lecsons

In Thirteen Categories *

e

post-test

Category pr?-test t Score
M ) M SD
"Lectures" 71.60  24.04 29.35 19.16 * 9,75
"Gives directions"’ 0.05 0.22 0.30 0.79 1.88
Verbal “Asks questions" 7.22  6.63 - 20.27 8.33 ¥ 7.56
""Relates to an answer" 7.62 8,08 12.3¢ 5.1 * 2,75
"Relates to a question" 0.30 1.13 0.37 0.77 0.33
: .\
p!
"Lectures" 20 95 3055 12¢ 75 304;_‘? 0.27
“Gives directions" 0.0 0.0 0.0 0.0 0.0
Non-verbal  '"Asks questions" 0.75  1.44 2,75  3.24 * 4,23
"Relates to an answer" “8.15 9.98  30.05 13.33 ¥*10.95
" “"Relates to a question" 0.0 0.0 0.0 .0 0.0
Cognitive Knowledge 85.1 24,65 34.1 13.71 * 9,09
Level Analytical thinking 12.7 10.73  60.4  20.63 - ¥ 9,17
Creative thinking 0.0 0.0 0.5 0.4 8,27
* p < 0001
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TABLE II

Means', Standard Deviation and T-test Values

Ia Pre- and Post-Test Lessons of

. The Four Combined 'Scores

In Thirteen Categories.

pre-test post-test v

>

M- S . M : SD

t scores

"non-verbal!'
"not lecturing"

"relates to"

11.97  11.66 35.90 12.36
16.23  17.04 43.16  15.15
’ 24.34  23.65 ,66.71 20.55
"analytical thinking" 12.70 10.73 " 60.40 20.63“

%11.85
* 8,78
< % 9,52
~ %917
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: - TABLE III —
; .
't. Means, Standard Deviation .and T-test
Values of the “ight Scores on .
g ; " L The Pre- and Post-Tésts
: 5 B o
; ” _ ) i
. . - : ~ —— - ;
E . . ! . . T f i 3
' - , . . pre-test ) ’ E&St-’-tést t scores . %_’_
i 3 ; . ) — e =
L - M s M - o)) o s
} lectures/verbaliy/knowledge. 64.72  26.72  15.04 16.19, 11.00%
! o . s :
: lectures/verbally/analytical 5.95 9.98 13.66 13.98 2.68% .
. : questions/verbally/knowledge 5.17 4.49 8.17 .5.91 2.81% . ;
P { questions/verbally/apalyticaL : 2.31. 4.05 11.68 8.69 6.67% . g
i relates to/verbally/knowledge 5.32 5.60  4.68 4.35 0.59 “”*'*"“"‘%""3
relates to/verbally/analytical 2.73 5.39 7.12 5.19 3.88%
relates to/non-verbally/knowledge 5.45° 6.79 10.46 9.50 3.48%
12lates to/mon-verbally/analytical  3.32 7.35  18.90 13.67 7.37%
: : _ —— i
; P
' ;% p< 0.01
§ ‘
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e TABLE IV $
% : - %
L "“ , . . :
? Means and Standard Deviation of the Four ; ) ) §
; .Combined Scores for the Four : N
‘ ’E Different Groups of Student- o %
% Teachers in . the Pre-Test
1 ‘é - ) ;
! i : !
; not relates analytical )
; lecturing non-verbal . to T thinking .
i inexperienced M 17.15 10.45 . 1.3 . 71.81 |
* (f..D.)%* SO _ - 17.54 10,55 - 13,02 . 17.06 1
- : - .
A . inexperienced M t 18.67 8.92 . 12,80 - - 5700 :
' 3 (T.D.) * 5o 20.37 7.35 14.97 > 5,84 [
L
. . ' %
experienced M’ 30.24 - 11.66 18.92 31.00 ;
' (T.D.) SD 31.14 17,100 - 24.56 37.63 ;
= ’ experienced M 39.52 , 18.50 26.96 29.60
(T.T.D.) SD 19.70 12.39 15.48 35.52
% T.T.D= Teacher Training Department; T.D.=teaching diplomg. !
) |
. %
_ i
A T i
* &2 % i
* ;
— B ;
L i B
- 3
1 B
; | : 1
i - 4 ;
i W 5 i
i B ‘
1 B 1 K
:% N ; :—;47 RS
RIC | e )
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TABLE V -
1 | .
: - i ' - ‘ ) T - ’
Means and Standard Deviation of the Four : v ) )
Combined Scores for.the Four, . E
Different Groups .of Studént-—
Teachers in the Post-Test
: — ——=
. . .. . " ’ . . .
no < - . .

: i * non-verbal relates . analytical T » BN
Y ‘ i . lecturing ) €0 . thinkipg
\ - . . - P &5
4 < - . - .
3 ' . [ ' i G

© . inexperienced M 64 .45 36.36 51.37 36.00

B © " (T.T.D.) _ $D 22.15 13.44 « 22.5% 26,20 .
B B ) .
g inexperienced M 65.58 " 33.94 40.83 69.00 :
‘ (T:D.) 8D 17.58 9.40 15.10 21.26 :
s experienced M - 71.86 40.90 43.14 - 60.22 '

(T.D.) SD 17.21 11.20 - 11.47 24.39 A .

experienced M 62.76 29.50 48.26 ‘ 58.20
(T.T.D.) SD 30.90 9.76 10.86 16.20

!
|
}
!
.
;
|
|
3
!
%
|

X
%
4
N
>
i
]
q
Ho
T
%
3
M

T T oty S A, S5 AN AL Vs S0 e e 0,

4

P!

%
iy ¢

N
4

o
w:}}

X
%:
4
T




D S 5 o et e

~
-
. Y
-
.

T —— e

Factor

lecturing

.mof};, U wita nor;—\'ierbal relat;es

to

“thinking

analytical

Pre-
Test

experienced/

inexperienced

T.T.D.~T.D. .

5.53% 1.69 4.515%

0.036 0.679 0.040

9.561 %

A .
el et A P A £ 5 ) Sl PSS AN R A

*
L T R S K]

L

0.68

Post-
Test

experienced/-

inexperiencéd

T.T.D.:-T.D.

4.189 0.45 2.05

0.156 * 0.17 0.115

'7.006 *

1.319

i
!
{
i
3
H
i
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. * p < 0.05
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Note to Figures II, III, IV and V

The actual values of the number of times the score appeared in the

lesson are as follows:
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